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(54) FUEL CELL AND ITS STARTING DEVICE 

(57)Abstract: 

PURPOSE: To reduce startup time by achieving early 
stabilization of an output voltage at startup. 
CONSTITUTION: This fuel cell 10 has PEFC modules 
10A-10N constructed of fuel cells and connected in 
series with one another, and has a dummy resistance 20 
to be connected in parallel with both an external load 16 
to which an electromotive force is to be supplied and 
each PEFC module. The fuel cell 10 selectively switches 
a changeover switch 22 connected to the dummy 
resistance 20, and selectively connects either of the 
PEFC modules 10A-10N to the dummy resistance 20. 
When an external load starting switch is turned on, the 
dummy resistance 20 is first connected to the PEFC 
module 10A by the changeover switch 22 for a 
predetermined time, and then connected to each PEFC 
module in sequence. Thus each PEFC module is 
repeatedly connected to the dummy resistance 20 in 
sequence, and thereafter connected to the external load 
1 6 so that the electromotive force is fed. 
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ioA*»flrr*. pefc^huob 

©*>l«raT0NtcaiO/c^S^**JBfl/ (Xf ;7'Sl 

is), nmmm$tiz>£xnm?z> 0 cntc^o, p 

EFC^*-JH 0 BCCfi9f5E©*>l©IHTONK:Mo 
rfi!5»jfa&*86*i fc PEFC**y*-;n 0B(c*jWS 
fisa»ttai<«c*. PEFC^a-ji/ 

1 0A(^^fi5i2 0fr6H»3ftT^5-«©I2 0 
<ft»K PEFC*^*-;H 0 Afc-X»T«, MMM 

mom* -aic^gtacifc^So 

[0 0 5 5]g£^T 4 PEFC^a^H 0A« 

i osvommm) tetter. msMt¥tnsj&<D 

tm&m&Q&fo&&MT2>tc*b. *y-F»J-Ctt£fiS 
MbMMlU T^-F«r^S3tifc**^*>©r 
F*6*v- Fccifiiwfc**ntfc«rcc)B**^* 

*cc*«^*>ecft»C/r?jaE-r4*» : f©»^< ft 

* e tit, C(DttJ»^6^$-ffiR2 0i(D«jK^Bf 
/ctiTPEFC^e^^^H 0 A©fi?3Wa^SI< ft* 
cor, PEFC^a-;H 0 A*«ffi-r*-&«S*4Wlfe 

*^ttt. WWSI&WStt*HST u -c mustfifM 
3 ti . * y — F «r©*»*J5S i @#iK#-?®S?S?J£K: 
few***^*>©tt*i**©»^-cffl»ijsn*. J: 
o-c. *y- FflH*cfc^**»ift*j<bry- F««:fcw 
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[0056] xf^7*s i i svimm&i-r&t. PE 
jrw«« (xf-;7's 120). mfe<D*>*mTcm 

m (Xf 12 5), JgfcPEFC*:^»-JH 0 
D (BR^BS) *6PEFCW»-/H 0N£r<7>& 
PE FC^:x~;lHCOl>TOy * -fifn2 0 ±<DmtR 

mrnm (xr^'s 130), w5£©*>^hitonhf« 

(Xrv7'S 1 3 5) £H?tU *©««X^^^S 1 

oo^e>o«ai*ttOji-r. PEFc^a- 

;H0A-1 0N£r<Z>&PEFC^^~;UCCOl>T 

[0057] C «fcD* PEFC^a- 

OA-l ON^rcD^PEFC^^^-^^C^^r 

EFC^a-JH OA-1 ONit?(DSPEFC*y 
[0 05 8] ffl^mEEKta^-^^^oii-rBiW 

*jW^BB@K«E (HtfME) (xr^^S 
2 0 0), ■toi^fcfflAWEaWm* 1 6(cte«T 

5) 0 ^U t C©^f^S2 0 5-C»SflKrfS* 

X7-?:/S2 0 5fCfel*&«iett. a*SBE©ffi#J£l& 

[0 05 9 ] X^;7'S205 r«S*J»frtitf , JfSP 

*tW»MllClB«:ac»3#* (^r-;7'S2 10). <fco 
t, CtlttPKi. PEFC*S/»-iH OA^-l ON* 
rcDfSr ©PEFC-tya — ;U<b — 2 0i©S 

a^Br/cn, ^nt^u*. spEFc^a»;raj 
1*. *r v y's 2 1 oiatti>-ct*, x ^ 1 8 &c$ijsp 
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(9m*miemvm%) taw ox, ^tamm 
6 tmmmm 1 0 £ « j^sKMh?- 12, 1 4 

0) , *Jl/-^>*»7-r4. 

[0 060 ] «Jb8t?B U/c J: 9 CC^ttmoftSBWlk 1 
0-CW\ ffi*«BQE»il'-^>©^f 1 ^^S2 0 srw 

PE FC*ya^O^«ft«b^K:o^t*»Kt 
10 *<D»t» • «lv&»0irr. £<Dft#>* P 

EFC^a-;H 0A-1 0N*t©SPEFC^ 
* - ;b o l >x % ««5»«}ft -fe A> «c*s W 4 B ft^T-m 

cfcoT, 440IMOMm«Mkl 0tc<fctitf. 

-ft*»Mrifflft$tt t BjEfttftbttEE (jfitt 

[006 1 ] U^fc, «84®fel 0«:J:*itf k PEFC 
**P»-JH 0A-1 0N*r<DNf©PEFCt«;* 

20 -Ji/^w-rsecfewer. »-©y5-a!S2o*ffl^ 
rtUA«EEownae{b«H&cd:«tr«s. cote 

tn 2 0 ©fitfiffi ^SPEFC^^- Jl/©*JiBB*MK6 
■te;Hl»cci£i;r3E»ti«J:i»©-c. i^Smrtfe 1 OK <fc 

tltf . y ^ -fitS 2 0 £fiinffiCD/jNi* tt/J^OSJSt -r 

6, y5-«R2 0©«|«*d>tt<-C*y$-ffiK2 
0^6<Z>»^fCcfc4Sia«S^©^S^IeliS-r4C i 

30 

[0 06 21 1k:, ^5-fiCi2 OfccfctfWO&xX^ 
^^2 2*^©j|^«»«CiiftlO. WflUMLX-f** 

[0 06 3] £ fc, ±fBCD^ 1 HiftWcoiBSS Wft 1 0 r 
40 tt, W*«JE*«^-^>«cJ:0iB*i*^-^>«c*j» 
S«ffli*3iaWW«:iaF7-r*©r. jBM^ 
-^^tASPEFC^a-^tcotitys-fi 
5i2 0i«tt*r*5^<O*>I^T0N©eift«rr* 

oti *©^r^5-aas2 0io««*iRo. c 
[oo64] wc % {fcommmic-o^xmwrZo m2 

50 ««t»6«Sr«»flKftl 0 4f(DSWBIT5o 
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SlfflK (4 1a, 4 1b, 4 1 c-4 ln)^ 0BS£ 
(42a, 42b. 42c-42n) 

ctor, S^-*0iaffil«3 OCCfcO&X-f (4 2 a. 
42b, 4 2c-4 2n) 3WHB*HWr*i. 

tt, R. R/2. 

[0 06 5 ] C<D»2IB6«CcfcWS«^«»l 0©iS 
Sfr;l>-^>fcJ:, 05&C^r<fc5K:, ^5HS6i4 10 

42a^t>1-^> (Xf^S300). Cftte<fc«3 fc 

0) . o£0, fitafii^R<b$n/c^S-ffi£i4 Oi© 
SSKfciCfHtt*. PEFC^-;H0A-10N 

tUCcfcO. #PEFC^*-^tlt Br5E<D*>B#HI 20 

^O^«j^StaffiR(Dy$-ffi5x4 0Cc<fc^|a^^ o & 
PEFC^a —JWD^tzs =x. - ^^fflltSIS 
[0066] 7^S3 10«C3tt^rtt. 

4 o sa-iJMf <*-f 6B*irx-f9 

^42aiX-f^42b4*>1-5 (Xf -/^S32 
0) o C*UCJ:0, ^5-ffi!S4 0(Dfi!fifii«R/2W: 30 

•HWBl*»Tr« (Xr^S330) . 0 , 
ffiftffi#R/2 <t3ftfc#5-&in4 0 &®88R**J:tf 
MAC*. PEFC^t/aHH OA^-l 0N*t?©SP 

&p E f C*2^ *-Ji/Ccotir©fi?5*«o^tt3&^!S 
ffiR/2 CD y 5 -«fa 4 0 tc<fc «3 ifca# &„ 
[006 7 ]*©«tt, HSSUO©*-* 
7?*-9fo»^bt (Xf -^S3 4 0, 360) 

#5 -ass 4 o ottRii&'hs < u tmm*<&< utc ao 

S3 5 0, 3 7 0), ^5-fila40<b©««*5«tC/» 

HMttcc y ^ - fits 4 o <b <z>stt*w fc ti h £ r±ia o 

[0 0 6 8 ] «±M9!l/fcJ:5te. C<DSfl2^ffl©«l 
»«76lOTIi, SPEFC^a-;l/(COi,ity$- 
Sin 4 0 iO»«te<tCTOtt*aur*©SilOTW*SE 
BrTSBKc. ys-ajR40iPEFC*y»--rt/i* 50 
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jsttrscr&ic. y5-aR4ocD»!S0*»^"r*. 

CDP E F C*^A-^i<D^CC<fc0fi«f*«*»TI» 
<Dfi?S«ift«*ft P EFC^a -;i,K:ot,>T» * cc*g 

[0 06 9] CCD/ctf>, ^2^«M©«B4«ftl OKcfc 
ft«, »PEFC*5>*-^«Cto»**h*WD«»« 

[0 0 7 0] c©»2S«6«©jB»«»i or 

»1^©»H1»104H»K:, ys-JSCU 
0* i fi:*i'i-*«:jftSfft^ci^6. Wdj5»©<B** 

[0 07 1 ]*(c, *3^»0«<D»^«»1 Ofcoor 

ans«s%o«t:9ccAft&. o^o. -en-enoPEF 

C^^^-^t^5-StS4 0 <t<D«a*$J:CfBBtt*ff 
B7K:5VJ\fc5K:* «lwa>«t»$fctt*>^ 
raT0NCCMor^$-g£t4 0CDa5iffi^R<tL, #0 
<DSSBW$KHKC«. C<D*>«FlfflT0N®IfflCC4JliTy5 
-JgjR4 0(Dfg5ifii^»r«Uoo^^ -ffij*4 0t(Dg 

[0 07 2 ] CGXTcafr. C<0»3HJ6«O«Sf4«?ftl 0 
■C«, ^n^ncDPEFC-t> J ^-^<ty^-Stn4 0 

cims fl c <D*S*. » 3 XttMOjKAWfe i o cc 
ititf. *jE%tt!A«EE (em^J) *S»^6J:0S 

iota. i o <b n^a^ i 6 1 zmm 

[0 0 7 3 ] Lfrfc. »3jOt«©JIM4«»l 0«:*o 
ttl 0±ftiLr©jB«)ffi!F(c*5^4Ui^»*«i«lr 
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[0074]^, PEFC*^-;V£:^-*gSi4 
0<h(DSiKcO^OC4aC^r^^-Sta4 0<Dffi£xffi£Sfi& 10 

c £ cc— o-rotf-^ u rff w« <fc i >. 
[0075] m4HSS0«<D«s^mrfe i o ccoc^r 
smuts. comAmmmomnmmi om ±iao 

Kta^-^>«:»nA. x-Y l 8fc<fc*)IB*s«*fel o 
7*S22 0 :H3#M) *Ol«l**WrBI*ft3h*« 

h^-rj:^ *-*\ wmft 1 eaPSiksti 

/c<h£k:#S~-&!/i4 0 ig^ntl^PEFG^ 
^-Jl/icoi^, y^-S3K4 0<bCDSlKttS8^«tjgl'r 
£ (^7^400) . WU* 1 6CDjg« 

BSCC P E F 1 0 B#fSffiffi#R/5 5 

-filS4 0i«a3tiri»ti«, C©PEFC^- 30 
JHOBi^ HSK4 0 t<OWm&£V#3L -Sta4 

cr>T>W 2 a. 42b. 42c. 42d. 42e 

*5W5ffl^WEKta^-^>©^^v^S2 1 0 (S3 

flfifl 6©8*|Kf«:ttPEFC*^a-iH 0B^^$ 
-Jg!n4 0 U^f42a, 42b. 42c, 42 40 
d. 4 2e*s*» i»KSnc>4Ci*ffl0ebrK9l! 

[007 7]Xf77'S400»tH 
4 0 i<0«^S8*«ttlyT*>6Bffffi©*>B*HTEND 

(<T0N) jWgJI L Tcfr&frZmm L '^S40 
5) t «je«K3tiS*T«Wir*. cn«:J:^ ^35 
fiSf 1 6<D»»l*«:y5-fflaa4 OiS8»3tirc>iP 

CC&§f^<D:*>&$RSJTEND 0cM^ry^-S!n4 0 (ffi 
tSffiR/5) ecj:5mw«»*«lft»l/r»*i % ccdpe so 
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[0 07 8] Xf^S405t«S*JKtSi, 

*^2 2cc*«fflie#*m^L/r^5-sti4 o 

&9CW¥®PE FC^jL-Jk CCD»^«:«PEFC 
*^»->H 0C££g£SL (^f-;7'S4 10).* 

ns-c^s -aas4 o ±gM*s*rcc»fcp efc^^ 

0B*MflM"4. Hl>T, PEFC^a-;H 
0 C *«JWW*caBtt U r 6<DSift«FlH4H-B$ L C tiifi 

0. PEFC^a-;H OC^JffiS0t>WEN 
DCcMorfifflf«St^atiS. PEFC^r 

aas 4 o cc j: ^ a < * s c <t & * . 

[0 079]f©a, *&TCr>P E FC-t^^-JUJCOl* 

CXtf>B$BITEND ©f?«£ff&t^ P E F C 

*5**-Jk C©«^tCBPEFC*^-;H OAi 
©«Wl8»Uf^S4 2 0). *>B$Pb1TEN) © 
ff» Uf^S4 2 5) «ftt5. oSEO, ffitfiffitf 
R/ 5 CD * 5 - aas 40i 4>«tt*5 J: t>*ga&* P E F C 
^*-JH0B. 10C-10N*J<t»PEFC^ 
»-;H 0 A©«Cfrtttr\ JgtSffi#R/5<D2 r S--ffi 
In 4 0<cj:S:&fir«dfc*SPE FC^a-^icotit 

PEFC^e^*-;UCC^l»r©^5-ffifii4 0 <h©jIJR 
S430) iC^ 0 

[008 0] -eit, Xf ^7 r S4 3 0tCi^rH # 

t^^*^42e**7fS(Xf^S440) l C 
tiCCJ:9. ^^-Stn4 0(DffiCiffitiR/4CCii^M 

*!0B»«ia**fTL (Xf^S450) , sisfcor 
X^;f42cl, 42c. 42b<D*:7 (Xf^7'S4 

6 0. 48 0), to'tc^ ^ -mmm • b§«gruh&s 

^Htf-T^ (Xf-;7 , S470. 4 9 0). CtUCj: 

y5-ffia4ooaaa«3&«R/4. r/3. r/ 

2, Riif^M3ti^c:<hiC. PEFC^S/a^H 
0B. lOC-lONWOTEFC^^^HOA 
©«Ccy$-afS4 0 i^SBRfeiCfHtt^aSti*. 
[0 08 1 ] 7 7'S4 9 0k:^m ^J0^x.x 
^?^2 2CC<Nmt-9 (l7I»|{4aa®Ji^) 
W0*itx>f ^^2 2*«0JWtl{B«:a»S-a- (xr*zf 
S5 00), cnWP^^TCDPEFC^^^-JUiy 
5-aaR4 0i©»««:»rO. 

[oo82]«±^ua^, c<Dm4mmm<Dm 

f4«rftior». ftiPEFC^e^A-^ccoc^rcDe 
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mmffil 6i08«ft«c4«PEFC*^- 
McffiMLX#*-mK4 0fcJ:£fliSW*&8fcU * 

OCCcfctlt^ ttSmffil 6©SSftittf* 

@ttis^®»Hje©««*a«*r * c <t #-cs & 

£6* io 
[0 08 3] *«c. »5SOW©«SR«ftl occo^r 

WLUM^-^><D^^yzrS40 5, 4 15, 425f 
JfiW©K»«fti occj:or*>, ^PEFC^a- 

•ria i o ccsvr j: 9 jwrms i 6 osms&k:** u 
r*mak«flde3«&t^Dr k j8B4«ift-fe^©H#w 20 

[0 08 4] *CC. »6SUS«©iB»4«ft5 0CCO^r 

[008 5)011 Ct^rT J: 5 «f«ffe5 0 * 
o^^fi-c^) 3 U ft I »jB^«ft -fe >UD& kdts 

^j7K^^^m?wcgfm^^7K^xgfm^5 4 30 

ffi^*IHE-r*ffiAB8ll^^6 0. 6 2£, 
>ha-7 : BS^MFC) 6 4, 6 6<t, g&£ilift*r 

5^*^^y >y itiaatamiase s. iot& 

*ffl«T*^<DE*HII*aior«K©Af^WE*H 40 
SS*r-6WffBaiv^^7 2, 7 4**Rt*6>4Ttl>£. ft 
4b\ ±EbfcBE*Ml^I/^6 0. 6 2, %£SIfig6 
4, 6 6, KEB1^^7 2. 7 4©*ti-?ti«. »f 

[ o o 8 6 ] c com 6 mmm^mmmm 5 o ^sb 

fi^l 6 i^Jk:— o<D# = -8HR7 6. 7 8£<ix., 
CCD^^-JgtS7 6, 7 8 0^n^(t JjQiS326 8, 
7 0«C*Wa«^fSibTSBEtt«B6 8 < 7 0^ 

t$nti^ B ^^-sci7 6. 7 8cD^*i-en 
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<r??80 a 8 2*^urflj8U{cS?«snrc^. & 

fc, ^5-151*7 6. 1 8<Dmmft&fcMxim&^<D 
[0 08 7 ] CG>K*\ 5 0 B % SSI 9mm<D 

nmmftki otmmc % x-r**i stmss\2Atn 

^HW«««3 0 «^MflSEK3 0 

CCcfcD, ±IBL/cX^ **8 0. 82^>/->f 18© 

[0088] 7kmrtxm&<g5 2 tcwtwbtiitmame 

8» fc 01 2te7n-rJ:5K:, rt§0KMgJ8<2*£BTST 
S^«»©SS*#6 8 a <b, 5 2 0C« 

mZtV&^&S 8 aCC**^^«r»Ar**A«6 8 
b<b. **^«&f 5 2«C«»ShSW»6 8 a* 

6flpaiaf*«)**^x*sfai-rs»m5«6 8 c<t^ 

6 0 C<Dmxme 8 b « % -eo^SStfSS^fte 8a(D 
tfH^KGBBU Rm4c4>CC*JR9VX«*ALr^t^ 

»e 8a*6SftH-rs«fc^R^5nr^s. ft*>\ sm 

#xWMT5 6lcR»&nftJliaiS7 0Ht. *<DflWE# 

Anas 6 8 <tra— ft©T*©»w**is-r*. 

[0 08 9 ] AI&86 8 (C«, ^«<Z>S*#(* 

6 8 a®ftflKtCjf3-&fa7 6*«i$nW5o o 

smutsmmt* §s*f*6 8a^»ii^ 
r . ffitt^^ft 7 6a txmmmm 5 0 :c^c^ ^>^^ a 
^ntfco (01 . x^^8 0«iry$ 

-»fS 7 6 <DSffitWWIfc*7 6 a - 7 6 n CCffl^^n 

fct, »0S^6 8«, X^7f8 0^Ud^ 
JCj:^y5-S!A7 6©»ffitt*«M*7 6 a-76n(D 
8MfcK:j:9. gg*»6 8 a(D^HS*aurBfS** 

[0 090] CCDffit^^f*7 6 a i tB««a«*7 6 n 
itt, H^LftC»««MH«jRi, «^-»OaiSSiB3 0K:J: 
DSKiKttf ^0^Oftl^^»ffliaH^^ ^ PZftLX 

lC$>-z>X\Z. *BBtt*a»ft7 6 a -7 6 n CCtM^IMHRl 

^n^S/c^, SItt«i*7 6a-7 6n0^jgl5:It 

rjns^6 8©B?a7ktt8fffiaa«:if}^3<i& 1> 

[0 0 9 1 ] C©HJfiffl|K:*^-Ctt. ?z-im7SZ 
WVtm&tt 7 6 a - 7 6 n CC^fS UT«JS Ltc&. m— 

§S**6 8a©j1-HS{c*#«W. S»fc-***» 
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[0 09 3] ±8Hbfc«l«*«A&JS 6 

n^i, acoi^tcur^-/ **8 o, 82^t> - 1 io 
>£n£<t, s-r. *-?»jffl*gB3occ<fcox^ ^^-8 

0£*><tLT, T ^- K»J©flnS86 8CD#5 -fitn 
7 6 (itt«IS*7 6a-7 6n) £ «*MK* 5 0 <t * 
(8^?65Oill0aS6 8©^^ 
iffiK7 6 &«fMbT4»6flDOil«H<rimLC*l«t9f 

<hUrfiDS86 8<D#Z~mn7 $±<Dmm&Bt^. 20 

[0094] ^5-ssi7 6±<Dmmzm^r 

8l/c^W>f 9^82^>iUt, #V— F«© 
AK87 0^5-fiCi7 8 (If^ift7 8a-7 8 
n) i«E»«»5 0t*S!«-r4. ^<Df£tf. iM 

50i*v-F wjtojnas 7 o © y ^ -sis 7 8 <t ©jg 

*v ITSigmiKl, ^7«fHToff ©gifilftfc: 
JtKft«% 50iry- Ffll©3n&£6 8 © y 5 -ffita 7 

*8 0*5 ^82©*> • ^^©«0jSO*^ 

LT V *7B$|fflT0FF Ci«:*>«FMT0NK:MoT«fi- 
H?fe5 0iy>-Sln:7 6Xtt#5-«fa7 8©t>*fft 

[0 09 5] 6£oT, jBB*«lh5 0 tCiiiSS©* >WIH 
T(MCMoT^-ffiin7 6Xtt?3HE!fi7 8©l>f 
n^Cc J: 0 fi?5S»#a£*i. «8*4«ft 5 0 fc*W 

* 7 B#p H i t off ccm r> r « . mnmm 5 0 »±ibm # s 40 
-s«* ^ft $ *vc ^« * ^ - tm cc ± * ftismssra 
i8ft&<&*©T\ *©:©fir«ife«Si< fc*. c©fc 

[009 6] ±sEl/fcX-f **8 Ofc^tf^W **8 2 

i HifeWlco»4®tfe l o &»^tt®tt;b*Eim*m 
>$n^i, mEEtf2 43^6©uj*«ii©Bi*a**» so 
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OifiU Sc^iA^ctH^mEE^®iEt > ^n^x^ ^^8 
0;fcJ:tf*4**-8 2©W;W ??-*&(,c*y£LX, 

w>ii rwa»« 1 6 1 mnmm sot zmm u . 

[0 09 7] WilftBJ L/c <£ 5 CC, *63aS«<D«»4« 
»5 0{C*^rfe % Z^-mKl 6, 7 8CC<fc4fiffif« 

[0 0 98] b^t. C©»6Sai«©JIKRtB»5 0r 

8 tttmmm 0 tommies 0 , 9mm**tc*sv& 
m&snz. c<omm. immmb occj:n«, r^- 

[0099] * fc, WfcettB* Kfctt &«H4«tt 50* 
6<Dfifif*a©ii*K:J:f5^^--a5tS7 6. 7 8 4^1 

r?»noas6 8, 7 o©i?s*%ttiia*rs(Dr. «s» 

^rife 5 0 CD^SaiEBSCCftnSg 6 8,70 CDJffg*^a 

MSibftK C<Dtc&>. «8»4®ft5 0CcJ:n«, * 

fc<fcC«IS»«»5 0O»«B**», 01 

[0100] ^tC, 07^J6W©jBS**«ft5 Otco^r 
iSB^-T^o CO»7IOII«©5 Ott. ±IEL//c^6H35i 

tia^jtcsstt s ti r *&m ^ >r > <b ?nr^ 

0 . ©ffltt^Rft 7 6 a - 7 6 n tt % S^MWRiB 
3 0tCi0^> • *7-r&*-Y ?f77a^77 n^r^ 
aOt7^'^8 0{C^3nt^4. cfcoT, 
ffl)^g3 0(Cj:«9±fBSx^ ^^-7 7 a- 7 7n«B 

LrO«ta« (^attttfi) R. R/2. R/3- 
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colon ccomimmm^vf^mmmbB or 

«\ »2Htt«X»*3||«i««:*$w-5jB*4«?6l 0 <h 

*8 Oi^a>t^X-f 7 a-7 7 n(D»*IB 
^flnStfT, «!»«}65 0<ty5-aaS7 6icD«« 

5 0 <L jf 5 HKK7 6 iCDS^ • ^&^tf 

> L T 5 0 £ y 5 -«8S 76i «&K 1/ r 

i^raw:, *>-r&X^ *^7 7 a-7 7 n©»*Ji;Jc 10 

i«»o $ *tx $ ^ -aas 1 6 (omam^ * «c*s < l , 

[0 10 2] ±SB©» 7 SgJkffftCfett S«8fi«ft5 0 "C 

[0 10 3]^CC, y^-gta2 0, 4 0 20 
mile, 7 8*fflC^C»f6<D*JtWCC-3l*TKWf 

5o »8 3llfc«©iK»«ft9 0«:oc»TBiW-4- 

[0 104] 014 tc^Tcfc 5 (c k *Sf4m?te9 0 «S 
W»-fe^6««S ns P E F C*^» 
(NUB) «8*L SPEFC^a^ 1 0A-1 0N£ 

%9 o<h}gi^?n^o 

[0 10 5] KWlTfeQOtt, SPEFC^a-;H 
0A-1 0N«C^UrERSntoWR*^Wft«5 2 
<b, SPEFC^a-JH0A^10NW^iSl/t 

^Xftl6f5 2 £E*SBB^<^^6 0 tffiMWmm 
6 4<bJ0SS6 8i^ SPEFC^a-;H OA- 
i o N^©*Mfo£©±*K:Rtf 6*vc*j ») , #*b5T* 40 

***XSPW*5 4«r», «»«■»*- 4 

- K«WEBK^^^9 4 A~9 4N<hi3?ih#9 6t 

SPEFC^a-iHOA^lONCOS^iStK 
KP EFC*5^*-JHIl3^6IB«:RW6tlTC>5. CCD 
KfflJWEEWfiE^OI/^9 4A-94N«, SPE 
FC-t^a - J^6»ffl S ft & **#X<D»ffi£*?-SJ 

«B»iB3 07&>6a>*iJfflis^(cs^arxjE-rs. ft**, k 
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158) Cco^T*. *JR#X0fttt«B£mfc^ 
3ftT:te9, »3R^gfffl«5 8»J«:tt % <g3S<D#xW 
ff*HBPi***V- K«WEB«'<;U:/9 5 A- 9 5N 
(H^&W) SPEFC^a-JH OA-ION 

<D*»*»tt c <t tcRw e, ftr c > * 0 
[ o i o 6 ] c <d&*\ mmmm 9 0 « % 01 hasai© 

»4H7fe 1 0 iWSKC, HEEit2 4 <bm-^$»Jffl^g3 0 
££{ix.£££^ ^PEFC*^^->iKD^>b--y 
>^*«ST5-/>tr-y>Xtf9 8*«*«. 

[0107] ;xic % ±&Lfcm&&mzzi&8ntm<D 

[0 1 0 8 ] m l 5<D?u-^*- Kt^*r<£5fc:, c 

- Ffl»WfBEIHK^^^9 4 A1s*Wj V- FffWEEHai 
^9 5AK|W« (WBEWEJB*) SrttttUT^ 
gM^;l/^^EM80PE FC^a-;H0 A<E>W 

B^CDSmWIEPO ^6AP/c^Sffi-r-S (Xf77'S5 
0 0). Scij. CCDii^, «©T>-F«»EElKM>b 
^9 4B-9 4N^J:a f ^y- FWmHffi&W79 5 
A-gBNCCOt^r^, S^WHEPO ©t^-C^^o ft 
PEFC^aWH 0 A<7)WE^#HUr^6 

3W5^*jpjKu Uf^*s505) . nmmwiztiz 
sr^ati. cn^Ccto, pefc^*hhoa 

S (PO +AP) o 

[0109] COrnS. WBE*#EE"f *»BE«fIBTup 
tt$Mi&9 0©f^.SPEFC^a^Ki[)*t?a 

-j«w»j»fflBE* (ap) . mtm^rmmnmomm 

[0 110]Xf^*S5 0 5tSMt6i, TS 

- KflBWEESW^^^9 4 B, t> v- PMWEEHS^^ 
^9 5B0c$iJ^fi-^ *UI*brSK^ 
fr^Z&Kmm LPEFCt^a-iH 0B CD^EE^: , 
I«#EP0 ^^AP^SEtS (Xf^'S 5 1 
0). com, ry-F»mEIII^9 4A, #V 
-F«WEEHK^^9 5Att, *©W»E*«IW. 
EPo &tt&J:9fMlMnr3tiS. PEFC-^e 
t^^-;l/l OB©WEE«:»EELr^&CE>«ili«B*H-«F 
U C n^»rSOJ»BE«FlHT urtcai L fe^5^*«Wr U 
Uf^S5 15). #5E*iJWrStiS*rfiN9l'r*. 

cncc<fcO. PEFC^ya^HOBt^ ffifeCDm 
EftfflTMcW-?X J £<DWK.1>m< ZftZ (PO +A 
P) . Z:<D-JjT. PEFC^a-;H 0 A«-^CDW 
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E#S!8«ffiP0 tc«»3ft*<D-T\ PEFC^- 

[Ollllttot. PEFC^-JHOA^M 
H (xf7^S50 5T©fiayBH) «c*5t>r, m^{b 

Stiff UH#lB5H^m»?H)Btc*5 W 4*»^S^*»a* 

20 

[Ol^l^f^SSlbT^tflKt^i, PE 
F C a - 1 0 C CCO (, >T <DT S - F WJfeofc Xft> V 

- FflflOWESffi (^f^S520) , mn<Dm£#f 
MTUPfSS Uf^"S525) , JgKlPEFC*^* 
-;H OD^^PEFC^a-JH ON^T'CDSPE 
FC^^^-iUCcot>r<Dry- FflfctoJ:t«?v- Fffl 
CDi^ffiPIE (^T77'S5 30) . BffffiOSBE^FHITUP 

ssoofrsoftHHsaoa-r. pefc^ 

^-;H OA— 1 ON^r©SPEFC^a-;HCo 30 
BaPEFC*^-;HOA^ WEE<D#E 

[01 13] C <D — j£L<D%kW!(C <fc 0 % PEFC^e^a- 
0N£T(D&PEFC^^-;UCOC>T 

r -> - f w. * v - K«a>WEE©*EE*j <t mm <DU «9 

jIU#ifa££C<tK:&&o cfc-oT, PEFC^^-Jl/ 
10A-1 0N*rcD#PEFC^^-;UOS«B4m 

[01 14] ±MELtc7 s — Fffla©»E<BSE*5<fcMf* 

ff*aoiir-^r. co*8iBSS«<D«*4Wfc9or 
t*. a* i xtkMoKf4«tt i o tmmmoimjimEm 

O/y- FMHBORE^^ y94A-94NfcAWV 50 
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- FKVlEMBt'W79 5A-95N^ 4 *:<DmWgK 
WIWEPo ittSi^tWHS**. fit, S«W 
EEPO Ccffl»br*»6H^UttC^-Y ?f**>4U 

RBfrTS. «£r>"C Ul*«EE*ajEift**r. ±EU 
fc7-/-F«. *v-F«0>WE^ffifcJ:O»ffiWI 

[0115] a±KWbfc<t9«C»8^«©^«» 

^B*>U-*>CCJ:*7-'-- FfflJ. FfflJ©»EE© 
^E fecfc RE©I* 0 iM b *» L P E F C * 2^ * - 

t&^-^-So Z<Dtc&. PEFC^-JHOA-10 
N*T(DSPEFC^a^«:oi^ &j»HWft"te 

«B4Wft9 0«:J:ti«. ^offlttft^^i 

[0 116] CCt, PEFC*^*-;H 0A-10 
C * 3 ocd P E F C ■* 5? * - ;U * W*T £ 9 

ot«cc»Q. m&mcmwrz. hi 6*c7jwj:5 

bnSPEFC^a-JHOAtlt *©«E(D#IE 

l^-I^IIIE«Tt6 0 C<0J:9ftffl*«EE 
(D±^ • ffiT«SP E FC^e^a^MCOUT^M 

z>mt)mKE<D±mtttii&ztiZo spefc^ 

* - ;l> cc ot, » x <D titf}Mi£ E oi » T<D ^ ^ v — 

1£E<D$><DX$>Z> («TS^7#JH) . 
[0 117]COfcft, 3o©PEFC^*-W*. 

*SS«©iB*4«»9 0CCJ:titt. ffi**EE*«IEftfc<D 

^tctt, fie*<D«s»s?fticit^r io% ( t i / 1 2 ) 

[0 118] LM, 3o©PEFC^a-JUCOti 
[0 1 19] -*^cc. ai^mEECCS^C^rS|/7(D»^ 
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*;*:*<SffiLftfcmtfft6fti\, b#>U *SIJ60!I(D 10 
j»4H?fe9 Otlt WffiOffEEfciC/KEE^SP E F C 
* V> * - ;U CT <h fcJ!E#tf fft ^ r KEXttft tVM U T t, > £ 

[0120] c©»8Sasw©*t»4Sift9 or 

WEE ©HEfc <£ t^BBE* PEFC^^;H0A 20 
— 1 0N©5fe<D— OOP E F C*i/a -Jl/(COl>t© 
*rff*tt\ Wff©#E*J:on»ff©#*ift*PEF 
C*^-;U*JB#C^*.T<,>< . C<Dtc&>. — O0PE 

Oft l>. cfcoT, gtOPEFC^*-;!' 
Koi»rB^»EEO#ffi*J:C«E*fTtt5*i^«:ifc 

JR. ^«69 0fcJ:*itf % mile, SPEFC^a 

9oe»tt«>tj:o, «»«ft9 03fti«a3n-5«aa 

[0121] 2«c, »9lliSfl«<z>i»f4®69 otcoi^r 
co»9**Wo»sa»9 0it *©iBtt 
fcHctf ft 5 BRM"- ^ >©ffiffi©i*g§3&*±K LftJI 8 H 
Jt«<D«»Wft9 0iaft4. Wft. «»Lfc«E»flE 
HIM (Xf77*S5 00, 510, 520, 53 0) i 40 

5. 515. 525. 535) O— il©»H#fi[36«3C© 
J:9(cnft«. 

[0 122] il 7«CSVrj:5iC. &9|6Kffl®Jim* 

»9 0#ffft9ffltt^-*>ri* % #83l!fc0l0«B&« 

EmmTupcommmmum ut^seos) <t£?f 

ft5. *lt» ^7'S6 0 5T1tffi*0Kl//c»^CC 
08ll»fW<DjiR***^9O^ttftl»»f/cfttea*ff 50 
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ft*>„ 

[oi23]on ^f-^s 6 0 srwjeBKTft 

tf, ftiirWSSSEUrCi/cAS-^OPEFCt 

^ Uf^se io). *<oa % «EEtf2 4^6B* 

WE*K*ii* Uf ^S6 2 0) % K*^3^ffl* 
«Etcj£Gr^D©PEFC*^*-iI/fCo^rWEE* 
«IWffiP0^6#ff-r* Uf*^S630) . 
"C. ±fE£>£— ^©P E F C*2/a-JWcol*tWE© 

TDCW^aL/fc*«*>**l»rL/ Uf ?«835) . 
ttJE«K3n**rxf-iy ^S620, 6 3 0£3giDiM 
*To *Ut, X^y^S6 3 5"Ct*£*iJ»r-rtitf, WEE 
<D»EEfe J: OT»EEOSHfl**i ft5PEFC*^-;l/ 
£f&G> — 3©PEFC^a- Jl/<hU CGOffeco— 
PE FCti/a — Jl>CCO(,vc*^* y' S 6 0 0 — 6 3 5 
£TCDtoS£ffft5o 

[0124] encci:*), ±B*5-ooPEFC*^ 
»-;l/Ctt. ^f5£(D#m«IHTupCcMor*(3DWE^S 
EE (Po +AP) Stiyta. §fSOP$EEBfr B 1TDavNK:M 
oT-€-<DWffijMWE (P0 -AP) M 
fJOPEFC^wl/ttt. ±f2**—o©PEFC 

*^*-^rWBE*i»ff3nrc»*»f«©»BWniTix) 

«E3WWtitt#rffiHflB*5Uft< Sti^o 
[0125] CCt, PEFC^a-JH0A-10 

0«rWCC»0, *»WCCttK-rS. HI 8«CSS-TJ:5 
&C V PE FC*2/*-^l 0 Afcotvctt, BSJOtl. 
t4tc*sl>"C Wff»BE»©*E3Wfft*>ti (*Tv? 
S610), PEFC*5/*-JH 0 B(COl»rtt«FSl 
t2. t5*cfel,»T % PEFC^a-;H0C(COCi 
TttB$3PJt3. t6m^ WEE»EE»<OB£E^n 
-etiffft^n*. C<Dtcib, ^^-©PEFC^^a- 
JMCOOTtt, W?LtfPEFC^a-JH 0ACCOt,> 
TTttWSO t 1 , t 4CC*JC^rffl*«EEO— B#WftfiT 
*Jft6tli^ MO©— ^<DPEFC*S*a-jU«:oC* 
TteCOB^Jt 1 , t 4-C«, X¥v7S 6 3 OCCi-5 
WEE©ffE«:cl:OHJ*«EEEtt±»-r&. PE 
FC^*-JH 0 Aro#EOP^ECCj:^a^mE<D 
<ST€, «0©PEFC^a-;HOB. 10Ct© 
WE©#EKJ:SaA«E©±»«:j:0JTfeJ|ir. ft 
*5, SPEFC-=t^*-;UCCoCi"C©ffi*«EE«coCi 

T»6tiaffl»«EE©4©TftS (^T&^?# 
RR) . 

[0 12 6]C(D/c^. 3^PEFC^ya-JKD^ 
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©ift8*W«||l»IBtJBI , f8Ci#r*4. C© 
S^ojB**«ftcctt^r7 0% (t r /t 

[0 127] 0#>fe> —(D P E F C^>^ -;Ur<DWE 

-r <d~c\ «i^myfi9 o i it «asiEtttti*«BE*»a £ io 
»9XtM(Dji»»wft9oecj:ti«. mmmwh 

[0128] KJ*»W<0|ltt«lCcoc»TBi?8Ufc^ 4 
#»9i » C OftftSOkffltc tt A, 6 BBS 3 ft * ©tra tt 

[0129] w i mmm<ommmi& 1 o rat. 20 

Sg*APEFC^a-;H 0A©+I8*iPEF 
C^-;H0N©-fllE*iU PEFC*^- 
;H0A-10 NSWigtOPEFC^a-^o 

i^r y ^ -jaa 2 0 1 <Dmm*$£ zmnvtrnmuc t 

[ono]$i nmm<Dtmmm 1 om -eo^M 
■stc r a*«BE* jear £ u^webhr ^- * > * 

> <b ttSiJ<l<D;u c ft £ to ra * 

1 0 A<D*5-ffiffi2 0 4©fttt«J«3ftA©lfBK 

jettTftl*. m»«EE*CRtEr*hl«C©PEFC* 
J/*-*©** -&tfi2 0 tvmmtoXVmtk'kftrj: 
l\ SiETintf^CDBS^rPEFC^^^Wl/ib^S 

-«tS2 0 1 otmzwfo Ltimmxb 1 0 z^nm 1 
[0131] m3te^ism$mnm<Dimmmi ok* 

#1 6JgJ&f£©ffii£fIif*: (H7. 09. SI 0#JR) 
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xmt s ic^tc 0 , mnmm 1 0 ©M**«4;tf*©fln 

[0 132] *6jafc«O«B*«»5 0t?tt. 
5x7 6Xt24f§-ttffi7 8(Dl>rtl^43tStCgg^^ 

0, — #©^~JSSx\ «*«ys-«a7 6tCoivr 

H C t K # ^ -fitS 7 8 * m\ L T MMStt 5 0<b«M 

<b co y ^ - jsk 7 8 (Dmmmmo^&ic # % 

fSffl**£to*<DT. J«*WCCtty5HBtn:7 6#— <D» 
£©ffifnffi^6 #S HKK7 6 <h #5 -ffita7 8 

[0133]E«:> **-«Si7 6<h^-fi5i78£ 
^3fe^iJ4b/c^ (hi 1MR) , W)9&.*4v*m* 

[ 0 1 3 4 ] »6 jafeW©«B4Wlk5 OtCfeC^ 

v- K«©y5 -sis 7 8 4«^(cssn - ^a-r-sj: 

[0 1 3 5 ] M&t v »6HJII0U<D«B*«fft5 OCCfcCi 

y5-«ts7 6x»^5--fflaa7 8©a»«a[*, 

8, 7 0<D»S*fifi^*ffi< l/t. j^f4mrfe5 0CC« 

[o 1 3 6 ] m8mmm<D«mmm9 om spef 

C*i>* -MC~z>l>X (D&KO^Kte JiCfKE&ff ft 5 

P/cWKE-T4J:5*flSO/c3&5. ^Ojr^tcrscife 
WEE*Ki»»EEPo^6»f®BfB«cM 
QAPtfttME (Po +AP) uytaectt, 
whpo ^e»^iriicir>rAP/cwiE (po -a 
p) *©«2B»wffiPo «ca»r*ct5«teJE-r*c 

isswt^a LTcfc o mm<D *> % «c»jEaita«**»* c 
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[0137] s/c. ma, m 9 mm&kDtim&M 9 ox 

&PEFC*i^-;PKo^T©^E©l?JE*JJ:C>* 
KE©» 0 Jg U £tT& 9 te^ft: 0 . TV- KM£ * V - 

v- FfflXttjfry- FflW©— #(co(,»-c©#WE©#ME 

■5. c<D«fc^«:«J55SO-Ct>. TV-FWJr©KJc.{cj:£ 

iBWjt»4C4*Jr*4. 

[0138] *&. ms. m9mmw<D®ftm,i&9o-c 

it. &PE FC*i^-;Kco(,>T©WII©#JEfcJ:CJ c 

tm<m o m u &m *> tcmtc 9, 7^- kmwehs 

/■W^g 4 , t> v- KfflW?BaHS-'^l'^9 5 *H^KSg 
IS&l§81£TV- KflWEEiBl^^a 4i*v - FflPJ 

;UC-on-CSBE©^Efe<fcO'I^E ; &tf^'5^(Ct. TV 20 
- FKBt*V- FMCDWEEH&U' 
©T. auE«cW*«E*»**r<Dfli^«6*J:0— fli 
<toT. C©«fc J 5^R£©iS^t'fc. S)E 

l>fc»©|taiy/dPJ* (tXf'J ^*l®©$* 

) # <fc 9 £ & 
[0 139] EK. #8. jH9 9ltfe0V<DjK»«%9O(c 
fcOT. ajEff-2 4£V>t-:?>Xit9 8©ffi^*«6 
P E F C -;um{4r@«:^^a8?K^©iSn5= 
^flL, ffl#W^fWBfW©flMi^ai/Tt>* 30 
P E F C -;l/CCOl>T©Wffi©^E*s <££>*P4EE© 
*tf«S*. te©PEFC-=ei^--;i'J:'mi2>-5J: i 5lS 
ffc-rac £*>-?£ coiiKitfhtf, ayfc£2S& 
B$K*tt>TSP E F »-*©B*W#?*lW»I* 

0 £ l,r©i8«|l$ra4$S»-r £ C i*i-C?5„ 
[0 140] 

(CiOv ^BSTkS©*^^**^ *>©*«ltKS8T 40 

©Si*»^m»?K)S^©fii:t5f£. s&m&*mmmm 
c©/c*. »*3si{c^(SLfc*8*4m?te©e«ma 

-©@i*jS^«KflBI©R»%^f*3iO-C. ffl#a 

E*«WKS3t<bs-». aiEaa*«flE*»**-c©ie 

[0141] ff*^2l2ig©mi4m?fe«, ttS&ZWam 
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t*\ c*icc«t»5sm<t#:sis©ffitt©ss»**»fc6-rc 
tZoimt-fZ,. Jc-?T. 19#«2ie«8©**.*4a?ft{tJ: 

[0142] mum 3 tffiomnwttuz. mwwi* 
flnatss©!?® * «> h s tc&xDmmm&icm i> tc 

[0143] M«94Gtt©jmsf«fe©iettSS-C(2. 
*B*4a*&©ffi A 4 ft^tSCi £ a@ £ (Dtmis «fc CfPBtt« 

^^©^s&S^tcitSorsioii-rci-c. ***** 
?ft©tnsaijSE«r^ttsi*. fi^asfoDSii* • ga>©i£9 
mb&mmmm&ftttmmigmicmc-?. tux. is 
355 4 M^amm^mcommmt. mamm^m* 

■TS. C©/ci6. l«*«4K:l3«SLft:*»*4a?fe©|3«i^ 

sectors. ttj^ajE^^iitc^jeYts-a-. asjEam 

*«EE*»i*-C©e«W«IB«rJfiaMb-r* C £#r# 
[0144]*fc. W*5S4fB*8©*Kl*4a?fe©@«l^S 

[0145] M^5Ett©JRt4*tttt. nJSEftWfflsfii 

aii >©*g •) £ b j: o am<b^JSft:©rSi4^^s6 s -a- 
s. .tor. s«3}<^5ieig©*s*4a?ife{cj:n«. tB^a 

[0146] f»*^6 IB*E©*R*4a/tk©eiiJ^S-C«, 

^gpftw £ <ommmc%tL^mmmK £ as £ © 

£©^C£«:ia*'5o C©fc*. *y-Kffl"]-C©^fiX 

*a£B(*iis^ j f a#mK*©**H^£ *^a^c < if 

©*8*4atfe©ia»i^gccj:n« > tiit>mKomm&mit 
[0147] es*^7tB«©*R*4a7ife©e«i^a-c«. 
(mmmzmmbxmffimmmzmwzii. mMmmo 
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*fc*ffi*2WSt C©iS*. IS^7ie48 

©*Smi5?fe©it§«i§SfiK:«fcnB. tB*«BE©*M3Sefk 
£3 or ias6B$ffl?r J: r> ffifflt? SCiA5-cf5i* 

**-c*iBtt©®IBtt*fiLkStt4 c <b*s-c * *. 

[0148] fltJ&fl 8 IBtt©j|OTtt»©ig|b«K-C». 10 

*©**»«: j: vmrnz n^oizzmzmmzft l xm. 

r. c©fc«>, IS*3i8iH«l<Dj^«t6©(es(^ISK:j: 

#>ftt>©T\ B(tiS^S»HR©^fflSJScti«*liI« 
-T £ C 4 #r SiB«l©flHm4*|*LtS £ C 4 

[0149] m^m9ssMommmm<Dmmms:xit, 
timtf* (Dims* zmhmmictt x^mz&z c 
4-c. ^mvfe©mm{b^wsj&©r£tt ; &^«)3-&£„ 20 

C©teHI. lf*519IBiS©^m?ife©4a«)SgK:J:o-C 

[0150] n&m 1 oE«©«s»«T6©ie>W6«t? 

B. «B#*©8ffl*/*i^©»E:b«fcOT*E*iia*« 
i&KSttZ o "CMS 0 i*f AJttT. *Rf4Sflfe©S5i^^WS 
J6©«tt*SB»S-&*. C©S*. M*J>I1 0teiS©$ 
HWtOiSttRWCtoTfe. ffl**EE*^»Hc5S3£fb 

SC L*»t>. »tB#^BE*©J»EE*»«fcC)t» 30 

EttttteEft* fflgXtt S^^ciJ:^^ fES*f & £ © 
•C. If^si 0i3K©*B»4aBffe©jSa&igaK:J:ti«. fffi 
i£ftfl»j£-C\ ffl**E©«8££fb&i^«*IH©}S«{b 

[0151] 1 1 iBK©^^m«&©^sb^s-c 

B. ^Si5^1w4©Sa«)S^«:5fe3i:o*^mi^©^«). X 

©atft*. «3*®fiH2-ib©n^(*c:4{c?Tft^. c©^ 

BftiftHHIMMI iJMttSMttMUe PHt «c»ff 3 * 
£„ t©*§J£. ffJjUIl 1 K*S©«m«?lfe©*SJb'SSK: 

ffifbfcilLr. j^*to^£Lr©H«j«E*feJpjB 

©^•feKSJEfbs*. jtatt«ffli©®ii<b*ia4ci*(«'c 
[0152] ngoi i ztsxi^ftmnmfD&mmv 

B. fi^t«iigi©g3»*jll^4®fe-b^©*^»c:<tK:*gc 
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